Five composite filling materials were finished using six finishing procedures currently in clinical use. The average roughness produced by each procedure was measured by means of a Surfanalyzer with four replications for each procedure on each of the five materials. Statistical analysis indicated that finishing with silicon carbide disks produced the smoothest surfaces. Acceptable surfaces were obtained with stones or with burs. Use of an alumina paste after a green stone-white Arkansas sequence did not produce a significant improvement. Two processes of filler particle abrasion were distinguished by means of electron microscopy: wear and shear. Fracture striations indicated particle shear.
INTRODUCTION
The surface finish of composite materials is an important clinical consideration.1,2 Generally, it is difficult to polish these materials since the ceramic particles are much harder than the polymer matrix. A previous study showed that only composites polymerized against a Mylar matrix without additional polishing were as smooth as polished amalgam. 3 Since previous studies were published, improved and new composites have become available. It was the purpose of this study to determine the relative effects of finishing procedures on currently available materials.
MATERIALS AND METHODS
Five commercial composites were studied: Adaptic (A) ( Six finishing procedures and a control were employed. The composites were mixed according to the manufacturer's instructions and placed into molds drilled into Plexiglas 6.35 mm in diameter and 1 mm deep. After filling each mold to excess, a Mylar strip was pressed down on the surface by means of a glass plate. A flash of composite was produced by extrusion of the excess composite material out of the mold cavity. The composite samples were allowed to cure for 1.5 min and then stored for 24 hr at 37OC prior to finishing. The following finishing methods were employed. 1) Green stone (Medium Grit Silicon Carbide, No. F3, Chayes Virginia Lab. Prod., Evansville, Ind.) followed by white stone (Fine Grit Aluminous Oxide, No. 36P, Chayes Virginia Lab. Prod.).
2) Adalox fine disks (E. C. Moore Co., Dearborn, Mich.) followed by waterproof fine silicon carbide disks followed by waterproof X fine silicon disks. A Surfanalyzer (Gould Inc., Cleveland, Ohio; Model 160) was used to measure the surface roughness. A stylus radius of 2.5 pm was used. A profile tracing was obtained with each sample and the average roughness in micrometers obtained. The entire sample selection procedure was randomized in regard to both materials and finishing DENTAL COMPOSITE RESTORATIVE MATERIALS Selected samples were examined by scanning electron micros-COPY. Fig. 4 . Selected area of surface shown in Fig. 3 showing concoidal fracture of filler particle (4800X).
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RESULTS
Roughness
The average roughness values of four replications for combinations of methods and materials were calculated. The materials are ranked in order of roughness in Table I with DRS-201 the smoothest. Table  I1 ranks the polishing methods in roughness. There were significant differences between the materials and finishing methods, as indicated in Tables I and 11 . The control polishing technique using metallurgical paper yielded a mean value of 0.81 pm.
The results indicate that the smoothest surfaces were produced by silicon carbide disks followed by the 12 fluted bur and stones, while the roughest surface finish was produced by the diamond instrument. There was no significant difference between the surfaces produced by methods 1,3,4, and 5 or between method 2 and the metallurgical paper. Finishing with the 12 fluted finishing bur produced surfaces not significantly rougher than those produced by method 1. Use of alumina finishing paste did not significantly improve the finish produced by use of a green stone-white stone sequence. The 40 fluted Surfaces produced by methods 1 and 2 are shown in Figure 5 and 6. The surface produced by finishing with a diamond instrument is shown in Figure 7 , indicating deep and broad abrasion tracks. Because of the high roughness produced, the use of diamond instruments are contraindicated for composites.
It is interesting to note that the average roughness obtained with the number 600 metallurgical paper of 0.81 pm was close to that obtained with the silicon carbide disks (0.84 pm). Dennison and Craig3 reported values of 0.84 pm and 0.89 pm for the same paper and disks, respectively. Since the metallurgical paper has a silicon carbide abrasive, a similar roughness value would be expected. However, these results indicate that the surface finish obtained is mainly a function of the abrasive used.
